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Myxilla Schmidt is represented on the Iberian Peninsula by six species, five ofwhich, studied

in this paper, were collected from the coast of Galicia (NW of Spain): M. incrustans, M.
iotrochotina, M. macrosigma, M. rosacea and M. fimhriata. and the sixth (A/, tarifensis),

recently described from the Strait of Gibraltar. 188 specimens were collected from 72
stations along the coast of Galicia between 1979-1991. Illustrated descriptions of these

species, their habitus, skeletal arrangement and spicules are provided, together with

information on their autecology, distribution, and biometric studies of spicules.

Morphological comparisons are made between these species and other Myxilla from the

Atlantic region, and a taxonomic key to species ofMyxilla in the NE Atlantic is provided. D
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Only few studies have been made on Galician

sponges (Solorzano & Rodriguez, 1979;
Solorzano & Duran, 1982; Solorzano, 1991;

Solorzano & Urgorri, 1991, 1993; Solorzano et

al., 1991). Other records of sponges from the

sublittoral benthos are also available in more
general publications (Benito. 1976; Gili et al.,

1979; Polo et al., 1979; Duran & Solorzano,

1982; Acuna et al., 1984), as well as from
nudibranch - sponge dietary studies (Urgorri &
Besteiro, 1 984). Studies on Myxilla in the Ria de
Ferrol (Cristobo, 1997) and Galician coast (this

study) recorded five species: M, incrustans, M.
iotrochotina, M. macrosigma, M. rosacea, and
M. fimhriata. These are comprehensively
described and discussed in this present study.

MATERIALS AND METHODS

Collections were made between 1979-1991

using direct sampling in the intertidal, and
SCUBA and naturalist benthic dredge (Holme &
Mclntyre, 1984) in the sublittoral zones.

A total of 188 specimens of Myxilla were
collected from 72 stations on the Galician coast

(Fig. 1 ). Preparation and histological methods
follow Rubio (1973), Rutzler (1978), Uriz(1978,

1986) and Cristobo et al. (1993). Spicules were
examined under a Hitachi S570 scanning electron

microscope (SEM). Underwater photographs

were taken with a Nikonos V camera and SB- 1 02

Hash. A biometric study of sponge spicules was
made for specimens from the Ria de Ferrol and
microscopic preparations oftwo paratypes of M.
macrosigma (Museum National d'Histoire

Naturelle, Paris (MNHN), Laboratoire de
Biologie des Invertebres Marins et Malacologie:

DNBE282 from^the Grotte des Calanques, and
DNBE287 from lie Grosse). All specimens were
deposited in the Departamento de Bioloxia
Animal in the Facultade de Bioloxia at the

Universidade de Santiago de Compostela, Spain.

SYSTEMATICS

Order Poecilosclerida Topsent
Familv Myxillidae Topsent
Myxilla Schmidt, 1862

Myxilla incrustans (Johnston, 1842)

(Figs 2-4, 17C)

MATERIAL. Stations 19, 20, 23, 43 (see Fig. 1).

AUTECOLOGY. In Galicia, this sublittoral

species lives in a small bathymetric zone from
8- 14m depth in the outer Ria area, settling on

granite rock on exposed bottoms; also found on

gravel bottoms (Topsent, 1913) and as epibiont

on Inachus and Cellaria (Crawshay, 1912);

elsewhere it may also be found intertidally

(Stephens, 1921; Konnecker, 1973; Hoshino,

1981 ), in the sublittoral zone (Descatoire, 1969)
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FIG. I . Map of the study area showing location of collecting stations.

and on rocky circalittoral bottoms (Vidal, 1967;

Borojevicetal., 1968;Topsent, 1913) up to 170m
deep (Boury-Esnault et al„ 1994).

DISTRIBUTION. Arctic, European Atlantic

coasts, Gibraltar and Mediterranean Sea (Ackers

et al., 1992); also allegedly reported from
Senegal (Levi, 1952), Japan (Hoshino, 1981),

Korea (Sim, 1994) and Antarctica (Arndt, 1935),

although the conspecificity ofthese records must
be checked. In Galicia this species is known from
the Ria de Ferrol, only the second record for the

Iberian Peninsula, previously known from Punta
Uhia, Ria de Muros (Solorzano, 1991).

DESCRIPTION. An encrusting sponge, some-
times massive, with a rough surface consisting of
fine reticulation of spicules. Orange or yellow in

colour. Skeletal arrangement: Choanosomal
skeleton myxilloid with triangular and quadrangular

meshes of acanthostyles
forming ascending tracts ofup
to 20 spicules interconnected

by transverse fascicles. The
ectosome is made up of
tornotes in paratangential

brushes which extend out in a

bouquet-like fashion. Micro-

scleres are scattered
throughout the sponge but

anchorate chelae are more
abundant in the ectosome,
where they form a sub-super-

ficial layer. Sigmas are
dispersed within the choano-

some. Megascleres: straight or

slightly curved robust acantho-

styles with conical spines.

Dimensions: 150. 3-209.Ox

2.9-12.8um. Smooth, straight or

slightly curved tornotes, with

asymmetrical terminations: one

having a marked ellipsoidal

tyle and the other with diverse

irregular terminations, the most
common of which is spear-

shaped, in some cases bearing

fine spines. Dimensions:
128. 5-207. 6x2. 6-7. 3um.
Microscleres: Sigmas with the

typical c- and s- shapes.
Dimensions: 22.2-39.4x0.7-

3.2um. Arched spatuliferous

anchorate isochelae, of two
different size categories:
Il.3-19.2x3.5-6.3umand24.l-

-35.5 xl0.9-16.2um.

Myxilla iotrochotina (Topsent, 1892)

(Figs 5-7, 17D)

MATERIAL. Stations 1, 2, 7, 9, 31, 34, 36, 37, 40, 43, 45,

52, 56, 58, 66 (see Fig. I).

AUTECOLOGY. Cryptic species, occupying
highly localised and well-concealed enclaves,

perhaps explaining why it has been overlooked

since it was first described by Topsent; in Galicia

it is found in secluded places such as on the roofs

of small caves and intertidal crevices in the

mid-outer zone of the rias; the few references to

this species describe it living in similar
environments to a depth of up to 30m, such as

detritic bottoms (Sara & Siribelli, 1960), and
artificial breakwaters (Sara, 1961); also epibiont

on other sponges such as Geodia (Ferrer-
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FIG. 2. Myxlila incrustans. Spicules: A, Acanthostyle; B, Tornote; C\ Sigmas; D, Isochelae; E, Skeletal
arrangement; F, Distribution in Galicia.
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FIG. 3.Myxilla incrustans. Spicules: A, Acanthostyle; B, Tornote; C, Detail ofthe end ofa tornote; D, Sigmas; E,

Isochela.
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FIG. 4. Frequency histograms for spicules ofMyxilla incrustans. All measurements are given in urn. (numbers in

parentheses indicate means). A, Acanthostyles: 150.3-(179.5)-209.0x2.9-(8.4)-12.8|irn. B, Tornotes:
128.5-(172.8)-207.6x2.6-(4.7)-7.3um. C, Sigmas: 22.2-(30.0)- 39.4x0. 7-(2.1)-3.2um. D, Isochelae:

11.3-(19.6)-35.5x3.5-(6.9)-16.2um.

Hernandez, 1918; Solorzano, 1991), Erylus
discophorus (Solorzano, 1 99 1 ), on Pinna (Topsent,

1892), and on Laminarian rhizoids (Descatoire,

1969). It has recently been reported by Carballo

(1994) in the stomach contents of Platydoris

ctrgo (Mollusca: Opistobranchia) in the Bay of
Algeciras.

DISTRIBUTION. Atlantic and Mediterranean,

0-30m depth (Carballo & Garcia-Gomez, 1996).

In Galicia it is known from the Ria de Ferrol

(Cristobo, 1997), Punta Uhia, Centoleira, (Duran

& Solorzano, 1982), Islas Cies (Acuna et al.,

1 984), Moras, Espasante, Orzan, Caion, Malpica,

Santa Marina, Camarinas. Esteiro, Punta Pas-

ante, Enseada Canibelinas, Punta Cocinadoiro

and Enseada do Lago (Solorzano, 1991 ).

DESCRIPTION. Forming small coverings on
rocks. Rough surface; light cream in colour.

Skeletal structure is typical for the genus with a

choanosome made up of quadrangular or

triangular polyspicular meshes and ectosomal

tornotes in palisade; microscleres are widespread

throughout the sponge. Megascleres: straight,

robust acanthostyles with conical spines in a

tangential arrangement over the entire spicule.

Dimensions: 106.5-144.5x5.5-1 1.4um. Smooth,
straight fusiform tornotes with symmetrycal ends

formed by several spines (from 3-6) which may
be slightly divergent. Dimensions: 1 13. 1-139.

2

X

3.9-8.7|im. Microscleres: sigmas typically c- and
s- shape, differentiated into two sizes categories:

11.7-19.9x0.5-1.2urn and 20.7-43. lxl.3-3.6um
Tridentate chela with a straight spicular stem;
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FIG. 5. Myxilla iotrochotina. Spicules: A, Acanthostyle; B, Tornote; C, Sigmas; D, Tridentate chela; E, Skeletal

arrangement; F, Distribution in Galicia.



MYXILLA FROM GALICIA 07

pj

FIG. 6. Myxilla iotrochot'ma. Spicules: A, Tornote and sigma; B, Acanthostyle; C, Detail ofthe end ofa tornote;

D, Tridentate chela.
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extremities bearing three short, wide teeth;

abundant. Dimensions: 1 !. 2-26.0- 3;8-7Jfim.

\fv villa macrosigma Boury-Fsnault, 1971

(Figs 8-10, 17A)

MAL Stations 13, 25. 26,50 (see]
i

AUTLCOLOGY. In the Ria c\t Ferrol this

Species is found between intertidal to i Im depth,

preferring to settle on vertical walls and in

crevices in the outer Ria stations, with either a

southern or northern orientation. Boury-Esnault

( 1971) first collected it on the upper and middle

levels (2- 13m) of dark biotopes in the area of
BanyuIs-sur-Mer (Mediterranean). Pouliquen
( 1972) collected it from the caves of Endoume
(Marseille), and later Boury-Esnault & Lopes
(1985) found it m the Azores on vertical walls

between 8-20m depth. This species prefers to

settle in areas with very little light, such as

crevices and the roofs of caves, h was nol found

on soft substrates such as mud, sand, pebbles or

gravel in the 78 stations sampled in the a Ria de

Ferrol, unlike the closely related Myxilfa rosacea

which is found on maerl in the Ria de Arousa
(Solorzano et al..l991 ), and on gravel in the Ria

de Ferrol (Cristobo et al., 1992), indicating that

the two species have different ecological prefer-

ences.

DISTRIBUTION. Mediterranean and Atlantic.

In Galicia it has only been found in the Ria de

Ferrol and on the Cies Islands, the lirst record for

the Iberian Peninsula.

DESCRIPTION, Massive or encrusting sponge.

The largest specimen (Station 25) measures 4cm
long, 1cm thick. Surface is irregular, lobate.

velvet to touch and highly perforated. The
exhalant canals form a network of surface veins

converging toward the circular osculum
measuring up to 5mm diameter. Consistency is

flexible and mueusy. Live specimens are

yellowish-orange in colour, becoming light beige

or brown in alcohol, staining the alcohol slightly

yellowish. Specimens collected in August were
reproductive. Choanosomal skeleton composed
of a reticulation of acantliostyles. The networks

are isodictyai with triangular or quadrangular
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FIG. 8. Myxilla macrosigma. Spicules: A, Acanthostyles; B, Tornotes; C, Sigmas; D, Isochelae; E, Skeletal
arrangement; F, Distribution in Galicia.
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FIG. 9. Myxilla macrosigma. Spicules: A, Acanthostyle; B, Detail ofthe head ofacanthostyle; C, Detail ofthe end

of atornote; D, Tornote; E, Sigma; F, Isochela.

meshes composed of 1-5 acanthostyles. The
ectosomal skeleton is made up of tornotes which

are tangentially arranged to the sponge surface,

sometimes forming bouquets. Microscleres,

sigmas and isochelae, are found throughout the

sponge. Spicules. Megascleres: slightly curved

acanthostyles, with curvature occasionally more
pronounced near the head of the spicule. Spines
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FIG. 10. Frequency histograms for spicules of Myxilla macrosigma from two different localities: Ferrol, Spain
(Atlantic) and Banyuls-Sur-Mer, France (Mediterranean). All measurements are given in urn (numbers in

parentheses indicate the mean). A, Acanthostyles: 141.1-(158.4)-177.3><1.9-(5.6)-8.3um. B, Tornotes:
132.5-(157.0)-182.8xl.5-(3.1)-5.2um. C, Sigmas: 18.4-(30.7)- 5t.9x0.4-(0.9)-1.5|im. D, Isochelae: 14.5-

(18.0)-22.2x4.4-(5.9)-8.1|xm.

are located on or near the head and few in number

(1-20). Smooth stem. Dimensions: 141.1-177.3*

1.9-8.3um. Smooth, straight tornotes fusiform,

with spiny endings and occasionally swollen at

the ends with short terminations. Dimensions:

132. 5-182. 8><1. 5-5.2^m. Microscleres: sigmas

typically c- and s- shape with a wide opening.

Dimensions: 18.4-5 1.9x0.4-1.5um. Isochelae

with alae closed along less than a third ofthe total

length of the spicule. Dimensions: 14.5-22.2

x4.4-8.lum

Myxilla rosacea (Lieberkilhn, 1859)
(Figs 11-13, 17B)

MATERIAL. Stations 1,2, 3,4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13,

14, 15,16, 17, 18, 19,20,21,22,23,24,25,26,27,28,29,

30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,
46, 47, 48, 49, 50, 5 1 , 53, 54, 55, 56, 57, 58, 59, 60, 61 , 62,

64, 65, 66, 67, 68, 69, 70, 72 (see Fig. 1).

AUTECOLOGY. This species has been found on
gravel in the mid-zone, on soft bottoms ofthe Ria

de Ferrol, where tidal currents are predominant
(Cristobo et al., 1992). In other locations in

Galicia it is also abundant in both the intertidal

zone in semi-exposed areas, and in protected

areas such as on rocky bottoms of the sublittoral
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FIG. 11. Myxilla rosacea. Spicules: A, Acanthostyles; B, Tornote; C, Sigmas; D, Isochclae; E, Skeletal

arrangement; F, Distribution in Galicia.
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FIG. 1 2. Myxilla rosacea. Spicules: A, Acanthostyles; B, Tornote; C, Isochela; D, Detail ofthe end ofa tornote; E,

Detail of the end of an acanthostyle and sigma.
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FIG. 13. Frequency histograms for spicules ofMyxilla rosacea. All measurements are given in urn (numbers in

parentheses indicate the mean). A, Acanthostyles: 89.6-(130.9)-162.0x2.5-(7.3)-12.2um. B, Tornotes:

106.2-(137.9)-158.6xl.5-(3.9)-8.3um. C, Sigmas: 9.8-(19.6)- 31.7x0.3- (0.9)-3.2fim. D, Isochelae: 10.5-

(13.8)-18.7x3.0-(5.1)-7.3um.

zone, where it is frequently associated with

rhizoids of Laminaria and other seaweeds, and
on soft bottoms such as the biocenosis of maerl

(Solorzano et al., 1 99
1
). At greater depths on the

circalittoral bottoms this species has been found
associated with the biocenosis of DendrophyIlia

cornigera. Abundant in both intertidal and
sublittoral zones, with wide bathymetric range to

414m depth (Uriz, 1988). In the intertidal zone it

is found in the middle and outer rias, particularly

in semi-exposed enclaves and protected areas,

with preference to settle on rocky granitic sub-

strates, vertical and horizontal walls, and on
seaweeds, especially laminarian rhizoids. The
wide ecological range ofthis species is conducive

to its colonisation of a wide variety of habitats:

the intertidal zone (Stephens, 1921; Sara, 1961,

1964a, 1964b), seaweed rhizoids (Stephens,

1921; Benito, 1976; Rodriguez & Lorenzo,

1978). In the sublittoral zone it is found in caves

and on extremely plumb surfaces (Labate, 1964;

Descatoire, 1969; Boury-Esnault, 1971;
Pouliquen, 1972; Bibiloni, 1981a), it incrusts on

Microcosmus sulcatus (Sara & Melone, 1963),

on ascidians, balanids, and Sabellaria tubes

(Borojevic et al., 1968), on Spondylus (Benito,

1981); it also encrusts Area barbata and
Cerithiam vulgatum (Pulitzer-Finali, 1978), on
meadows of Posidonia oceanica (Benito, 1981;

Pansini & Pronzato, 1985), on gravel, sand,

calcareous seaweeds Inachus sp., and the sponge

Ireinia variabilis (Babic, 1922), on the
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FIG. 14. hfyxiUaftmbriata. Spicules: A, Acanthostyles; B, Tornotes; C, Isochelae; D, Skeletal arrangement; E,
Distribution in Galicia.

Mediterranean coralligen biocenosis (Sara, 1974). This species is also found on circalittoral

1972; Bibiloni, 1981b), detritic and detritic-mud bottoms (Vidal, 1967), consisting of sand,
bottoms, (Poggiano, 1965) and forming part of pebbles, and gravel, between 130- 160m depth
the port fouling epifauna (Pronzato, 1972; Sara, (Topsent, 1928), on Antipatharia at 60- 100m depth
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FIG. 15. Myxillafimbriata. Spicules: A, Acanthostyle; B, Detail of the head of a acanthostyle; C, Detail of the

ends of a tornote; D, Tornote; E-F, Isochelae.
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(Topsent, 1928), on the biocenosis of Coral'Hum

rubrum between 1 00-200m depth (Templado et al.,

1986), on bottoms of dead Madrcporaria with

brachiopods, tubicolous polychaetes and
anthozoans at between 260-269m depth (Uriz.

1 985 ). on A trtipathesfragilis between 130-1 SOra

depth, as well as on epibatlival mud (Vacelet.

1960).

DISTRIBUTION. Eastern Atlantic from the

Arctic to South Africa; Pacific (Lambe, 1892);

Mediterranean, (Carballo & Garcia Gomez,
1996). In Galicia it is found in a number of
locations: 43°44'50"N, 08°12*W - 43°40'N.
m°5W (Topsent, 1892), Os Fcitales (Benito,

1976), Aguirio, O Grove (Rodriguez & Lorenzo,

1978), San Ciprian de Burela (Gili et al., 1979;

Polo et aL 1979), Suevos, Caion, Patos (Solorzano

& Rodriguez, 1979), Punta Uhia, Queixal, Insuela,

Corvasa, Corasa, Centolleira, Isla de Rua, Airos.

Salvora, Isla de Ons (Duran & Solorzano, 1982),

Laxe (Solorzano & Duran, 1982), Islas (Ties

(Acuna ct al., 1984) and Rfa de Arousa
(Solorzano et ah, 1991).

DESCRIPTION. Morphologically variable,

appearing as a massive, prominent covering on
rocky substrates with osculiferous digitiform

chimneys, and heart-shaped covering small-sized

seaweeds. Dimensions; 2-20cm maximum
diameter, 0.4-1 0cm thick. Rough surface, having
several characteristic crests, in some places very

occasionally smooth. Soil and slightly flexible

consistency; delicate eetosome and choanosome
with a spongy appearance, highly perforated. The
oscula may not be apparent in smaller specimens,

but they are generally abundant, located in

conical elevations protruding from the sponge
mass from 1-Scm, producing chimneys, com-
monly having ascending, superficial aquiferous

ducts; the osculum is circular in shape, some-
times clovcr-shaped. Abundant ostia appear-

between the numerous ridges on the surface,

colouration varies from various shades oforange,

beige or light pink. The species frequently secretes
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TABLE 1. Comparison between spicule dimensions of
Myxilla fimbriata (Bowerbank, 1866). All

measurements in urn.

Reference Acanthostyles Tomotes
Isochelae

I

Isochelae

n

Cristobo et al. 190-260 129-200 18-25 35-60

Lundbeck, 1910 260-430 230-320 22-35 64-90

Descatoire, 1966 210-310 160-250 25-30 60-75

mucus in formaldehyde during fixation. Skeletal

arrangement: Choanosomal skeleton consists of
quadrangular or triangular polyspicular meshes
composed of 2-15 acanthostyles. Ectosomal tor-

notes form bouquets protruding externally less

than one third ofthe length of the spicule. Micro-
scleres, sigmas and isochelae, are distributed

throughout the sponge. Megascleres are straight

or slightly curved acanthostyles, with strong conical

spines highly variable in number arranged per-

pendicularly to the axis of the spicules, ranging

from smooth (i.e. styles) to completely bristled

with spines covering the entire surface, and all

intermediate gradations between. Dimensions:
89.6-162.0*2.5-12.3 jim. Smooth, straight tornotes,

slightly fusiform, symmetrical similar extrem-

ities ending in small straight spines. Dimensions:
106.2-158.

6

x 1.5-8.3mn. Microscleres: sigmas in

typical c- and s- shapes in two size categories:

9.8-20.7* 0.3-1 .5um and 2 1 .3-3 1 .7* 1 .6- 3.2um.
Arched isochelae. Dimensions: 10.5-18.7x3.0-7.3um.

Myxilla fimbriata (Bowerbank, 1866)

(Eigs 14-16, 17E)

MATERIAL. Stations 35, 39 (see Fig. 1).

AUTECOLOGY. In Galicia the species has been
recorded from the biocenosis of Dendrophylfia
cornigera between 5 0-58m depth, where it

covers both the anthozoan and the brachiopod
Terebratulina caputserpentis. This species is

typical of the circalittoral and bathyal bottoms
with bathymetric range between 50-3 500m
(Descatoire, 1966). It is abundant on bottoms
characterised by the presence of Dendrophyllia
cornigera at 60m depth, and less common in

shallower waters less than 40m depth. In the

sublittoral and circalittoral zones, the species is

found in crevices (Descatoire, 1969). Also
reported on Caryophylia clavus, Lophoelia
prolifera and on rocky bottoms between 80-700m
depth (Stephens, 1921).

DISTRIBUTION. North Atlantic and Arctic

(Arndt, 1934). In Galicia: Laxe (Solorzano &
Duran, 1982).

DESCRIPTION. Encrusting sponge with a

smooth or slightly crateriform surface without

aquiferous orifices visibles macroscopically.

Consistency is elastic; live colouration is pale

yellow, brownish-ochre in alcohol. Dimensions:
23x5x2mm. Skeletal arrangement: Choanosomal
skeleton is arranged in ascending tracts of
acanthostyles interconnected by other transverse

fascicles, with isochelae arranged around the

tracts. The ectosomal skeleton consists of tornotes
forming a relatively regular palisade, together

with abundant isochelae. Megascleres: slightly

curved acanthostyles with the distal end termin-

ating in a sharp tip and irregular ornamentation

with profuse spines on the head and a third ofthe
distal region, except for the tip which is smooth.

Dimensions: 133.2-264.0x6.l-12.ljam. Straight

tornotes with slightly swollen and tapered distal

extremities. Dimensions: 106.5-190.8x4. 1-7.5 (am.

Microscleres: spatuliferous isochelae, with two
clearly differentiated size classes. Dimensions:

18.0-28.0 and 35.0-58.3iim.

KEY TO MYXILLA FROM THE NE
ATLANTIC

1. With styles as choanosomal megascleres 2

With acanthostyles as choanosomal megascleres ... 4

2. With pluridentated subtylotes M, pluridentata

Lundbeck, 1905

With sharp tornotes 3

3. Only one class of spatuliferous anchorate chela

M- pedunculata Lundbeck, 1905

Two classes of spatuliferous anchorate chela

M, dtversiemcorata Lundbeck, 1905

4. Without isochelae M. prvuhoi (Topsent, 1892)

With isochelae 5

5. Without sigmas. . . . M. fimbriata ( Bowerbank, 1864)

With sigmas 6

6. With strongyles

.... A/ tarifensis Carballo & Garcia Gomez, 1 996

Without strongyles 7

7. Tornotes without ends having small divergent points. 8

Tornotes with ends having small divergent points . . 9

8. Microspined tornote ends

M. incmsians (Johnston, 1842)

Smooth tornote ends .... M. fibrosa Levinsen, 1 893

9. With tridentate chela . M. iotrochotina (Topsent, 1892)

Without tridentate chela 10

10. Sigmas of two size classes

M. rosacea (Lieberkiihn, 1859)

Sigmas of one size class

Al tnacrosigma Boury-Esnault, 1.971
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FIG. 17. Habitus of Myxilla species from Galicia. A, M. macrosigma. B,M rosacea. C,M incrustans. D,M
iotrochotina. E,M flmbriata
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DISCUSSION

Currently thirty-eight genera are assigned to

Myxillidae (Hooper & Wiedenmayer, 1994),

although recent revisions, such as Hajdu et al.

(1994), Bergquist & Fromont ( 1 988) and others,

recognise fewer than these as correctly residing

here. In Galicia species of Myxilla are amongst
the more common sponges, both in terms of

biomass and diversity. A key to species in the NE
Atlantic is presented in Table 1. As compared to

species from other latitudes, Myxilla from Galicia

have certain unique characteristics in their

morphology, habitat and distribution, as discussed

below.

Specimens of M. incrustam from the Ria de
Ferrol show some differences in morphology of
their tornotes as compared to specimens from

other locations in Galicia. In the samples from

Ferrol the tornotes have asymmetrical ends, one
forming a tyle with a small elliptic head, perfectly

defined by a tiny pre-capitular narrowing, and the

other having a certain degree of polymorphism
ranging from a spear-shaped tip to irregular

shaped tips as illustrated in Figures 3-4. Other
authors (e.g. Boury-Esnault et al.. 1994) have
described smooth tornotes with almost no spines.

Myxilla iotrochotina is very similar to M. ros-

acea but differs externally in its much smaller

size and the fact that it forms small scales.

Myxilla rosacea, on the other hand, is usually

massive and frequently has considerable
osculiferous chimneys, whereas the skeletal

arrangement in both species is similar. The
spicular composition is also similar; with acantho-

styles, tornotes, and sigmas, but whereas M
rosacea has arched spatuliferous isochelae, M.
iotrochotina has characteristic tridentate chelae

with a straight spicular stem and three short teeth

on the ends. On this basis we question the

identification ofDendoryx iotrochotina from the

Baleric Islands (Bibiloni, 1990), as it lacks

tornotes with spiny ends and the isochelae are

also different.

The descriptions ofM macrosigma by Boury-
Esnault (1971) and Boury-Esnault & Lopes
( 1 985 ) agree with specimens described here from
Galicia, highlighting one of the traits used to

identify this species (viz. its mucus appearance).

Acanthostyles have few spines, and the stem is

practically bare; on the head spines are very
scarce and may even be absent totally which
gives the spicule the appearance of a true style.

Comparisons between our samples from the Ria

de Ferrol and paratypes collected from Banyuls-

sur-Mer revealed greatly similar lengths, widths,

and maximum and minimum values of acantho-

styles and tornotes between these populations. In

morphological appearance, however, specimens

from Ferrol have a slight thickening on the ends

of many tornotes. The morphology of sigmas is

comparable to the original description. Sigma
sizes are, curiously enough, those that show the

greatest discrepancy of the four spicular types,

even though the maximum and minimum values

of the two populations are found to lie within the

range of dimensions originally described for the

species (20-70um). The isochelae are similar in

terms of size and shape.

Myxilla rosacea has considerable poly-

morphism in its external morphology, which may
be attributed to microhabitat differences between
localities (Bidder, 1923), among other factors.

The most common form found in Galicia is

massive, encrusting rocks and forming an irregular

cushion l-4cm thick, sometimes producing up to

20 digitiform oscular chimneys. Spicules also

undergo great variations in morphology from one
specimen to another, especially the acanthostyles

as previously noted by Descatoire (1969), where
the hispidation may be sparse, moderate or dense,

with all intermediate stages. Other spicular elements

(tornotes, isochelae) have a greater morphological

homogeneity, whereas sigmas may be separated

into two size classes. The skeletal arrangement

also presents variations in terms ofthe geometry
and arrangement of the meshes of choanosomal
acanthostyles, which may be relatively slack and
confused, related to the number of spicules

forming skeletal meshes. The ectosomal skeleton

is bouquet-shaped, a structure which has not been
cited frequently in previous records of this

species.

Myxilla fimhriata on the coast of Galicia is

typical of this species from other localities in its

habitus, habitat and size although showing slight

differences in spicule sizes as compared to those

provided by Lundbeck (1910) and Descatoire

(1966). In specimens from Galicia all types of
spicules are generally smaller than those from
Ingolf and Glenan, as demonstrated in Table 1.

ACKNOWLEDGEMENTS

We are grateful to Claude Levi ofthe Museum
National d'Histoire Naturelle (Paris) for

providing access to these collections, to Nicole

Boury-Esnault for her many positive comments,
and to Chantal Bezac of the Station Marine
d'Endoume (Marseille) for her competent technical



MYXILLA FROM GALICIA 121

assistance in Scanning Electron Microscopy, and to

Manuel R. Solorzano of The University of
Santiago de Compostela for providing the material

for examination. This research was part ofproject
number XUGA20005B95 sponsored by Xunta
de Galicia.

LITERATURE CITED

ACKERS, R.G., MOSS, D. & PICTON, B.E. 1992.

Sponges of the British Isles. A colour guide and
working document. 5th Edn. (Marine Con-
servation Society: Ross on Wve, Herefordshire).

ACUNA, R., DURAN, C, SOLORZANO, M.R. &
SANJUAN, A. 1984. Campanas de estudio del

macrobentos infralitoral rocoso en el Parque
Natural dc las IslasCies(NW Espana). I. Material,

Metodo y Sistematica. Actas IV Simposio Iberico

de Estudio del Bentos Marino 1: 271-2K.V

ARNDT. W. 1 935. Porifera. Die Tierwelt der Nord-und
Ostscc. 3

a
Edn. (Grimpie y Wagler: Berlin).

BABIC, K. 1922. Monactinellida und Tetractinellida

des Adriatischen Meeres. Zoologischen
Jahrbuchen Systematik46: 217-302.

BENITO, J. 1976. Aportacion al conocimicnto de la

fauna bentonica de la ria de Vigo (NW de Espana).

II. Esponjas. Investiizacion Pesquera 40(2):

491-503.

1981. Algunas esponjas del litoral levantino

espanol. Boletin del Institute) Espanol de
Oceanografla 6(4): 90-102.

BERGQUIST, P.R. & FROMONT, P.J., 1988. The
marine fauna of New Zealand: Porifera, Demo-
spongiae, part 4 (Poecilosclerida). New Zealand
Oceanographic Institute Memoir 96: 1-197.

BIBILONI, M.A. 1981a. Estudi faunistic del litoral de

Blanes (Girona), II. Sistematica d'esponges.

Boletin lnstitut Catalan Historia Natural (Seccion

Zoologia 4) 47: 5-59.

1981b. Estudio sistematico del Orden Poecilosclerida

(Demospongia) de la Costa Brava (Girona).

Boletin del Instituto Espanol Oceanografla 6:

104-154.

1990. Fauna de esponjas de las Islas Baleares.

Variacion cualitativa y cuantitativas de la

poblacion de esponjas en un Gradiente Bati-

metrico: Comparacion Baleares-Costa catalana.

Unpubl. doctoral tesis. (Universidad de
Barcelona (Inedita): Barcelona).

BIDDER, G.P. 1923. The relation of the form of a

sponge to its currents. Quarterly Journal of
Microscopical Science 67(2): 293-323.

BOROJFVIC, R., CABIOCII. L. & LEVI, C. 1968.

Inventaire de la faune marine de Roscoff.

Spongiaires. Editions de la Station Biologique de

RoscofT(1968): 1-41.

BOURY-ESNAULT, N. 1971. Spongiaires dc la zone
rocheuse de Banvuls-sur-Mer. II.- Svstematique.

Vie et Milieu (B) 22(2): 287-350.

BOURY-ESNAULT, N. & LOPES, T.M. 1985. Les

Demosponjes littorales de PArchipel des Azores.

Annales de IMnstitut Oceanographique, Paris

61(2): 149-225.

BOURY-ESNAULT, N., PANS1NI, M. & URIZ, M.J.

1994. Spongiaires balhyaux de la mcr d'AIboran
et du golfe ibero-marrocain. Memoires du
Museum National d'Histoire Naturelle 160:

1-174.

CARBALLO, J.L. 1994. Taxonomia, zoogeogratla y
autoecologia de los Poriferos del Estrecho de
Gibraltar. Unpubl. doctoral tesis. (Universidad de

Scvilla:Sevilla).

CARBALLO, J.L. & GARCIA-GOMEZ, J.C. 1996.

Myxilla tarifensis sp.nov ( Porifera,
Poecilosclerida) with remarks on the Genus
Myxilla in the Strait of Gibraltar (Iberian

Peninsula). Journal of the Marine Biological

Association ofthe United Kingdom 76: 875-884.

CRAWSI [AY, L. 1 9 1 2. On the fauna ofthe western area

of the English Channel. Journal of the Marine
Biological Association of the United Kingdom 9:

292-393.

CR1STOBO, F.J. 1997. Esponjas del Orden Poecilo-

sclerida (Porifera, Demospongiae) de la Ria de
Ferrol (NW de Espana). Unpubl. doctoral tesis.

(Universidade de Santiago de Compostela:
Santiago de Compostela).

CR1STOBO, F.J., SOLORZANO, M.R. & URGORRI,
V. 1 992. Demosponjas de los fondos blandos de la

Ria de Ferrol (Galicia, NO. de Espana). Nova
Acta Cientifica Compostelana (Bioloxia) 3:

101-107.

CRISTOBO, F.J., URGORRI, V., SOLORZANO, M.R.
& RIOS, P. 1993. Metodos de recogida, estudio y
conservacion de las colecciones de poriferos.

International Symposium & World Congress on
Preservation and Conservation ofNatural History

Collections 2: 277-287.

DESCATOIRE, A. 1966. Sur quelques Demosponges
de PArchipel de Glenan. Cahiers Biologie Marine
7:231-244.

1 969. Peuplements sessiles de Parchipel de Glenan.

I. Inventaire. Spongiaires. Vie et Milieu 20(1B):

177-209.

DURAN, C. & SOLORZANO, M. 1982. Aportaciones

al conocimiento del macrozoobentos de la zona
infralitoral rocosa de Galicia mediante la

utilizacion de la escafandra autonoma: I

Desmosponjas. Trabajos Compostclanos de
Biologia9:49-67.

FERRER-HERNANDEZ, F. 1918. Esponjas del litoral

de Asturias. Trabajos del Museso Nacional de

Ciencias Naturales 36: 1-39.

GILI, C, ANADON, R., CARBONELL, J., OLIVELLA,
I. & ROS, J. 1979: Comunidades bentonicas

submarinas del litoral de Lugo. I Resultados

preliminares. Actas 1 Simposio Iberico de Estudio

del Bentos Marino, San Sebastian 1:71 1-749.

HAJDU. E, SOEST, R.W.M. VAN & HOOPER, J.N.A.,

1994. Proposal for a phylogenetic subordinal

classification of Poecilosclerid sponges. Pp.

123-139. In Soest. R.W.M. van, Kempen. Th.M.G.



MI Mi IIRS OF TIIF QUEENSLAND MUSEUM

vanA: Brae.knum_J.-v.
,
(cds) SpOTlgCS tD IImci

Space. (Balkema: Rotterdam).

I IOLME, N. & McLNTYRB, A. L9S4. Methods forlta

study of meiobenthos (Dlackwcll Science

Publisher: Oxford)

HOOPER, I.NA fc WlBDENMAYIiR, r. IW4.
Poritera. Pp. 1-624. In Wells, A. (ed.) Zoo!-
I .Haloguc of Australia. Vol. 12. (CSIRO
AusteJia! Melbourne).

HOSMJNQ, T. I9KJ. Shallovv-walcr demospon-es of

Estcrn lapon i Journal of Science oidie
Hiroshima University (Series H. Division I.

Zoology) 29(1): 4K-205.

KONNLCkhR. G, [$73 I ittOnfl .-nd bcnlhic

investigations on the we:;! coast Of Ireland. 1.

(Section A: Faunistic and ecological studies). I lit

sponge fauna ofkilkieran Bay and '

, B I

Proceedings of (he Royal Irish Academv /m'B.
' 451-472.

I ABATE, M. 1964. Porilen ili gwtta stipci licali del

Utuda. adrktico pugliei ' tnali dei PontiRcio

Isliluto Superior? di Science c Lcttcre *S. Chiara\

Napoli 14:319-342.

I \Mlil, I M. 1892. On some Sponges from the Pacific

coast ofCanada wd Bchring Sea Proceedings anu
1

Transactions Royal Society Canada 10(4). 67-78.

I HVl, c • I^S2« Spongi ires tie la cote du Senegal

Bulletin derinstitu .

. d ' friqui tfoilt ! !

M--59.

i LJNDBECK W 1910 Pori« - - Piffl 111. Dewnaci
domdae (PARS ) I he 1 *ai ash Ingolf Expedition

5 i 124

I'ANsim. M..£ PRON2ATO, R. 1985, Distribution
i ecology uf epiphytic Punfera. In two

Posfdohia ocemica (1 ) Defile meadow, of (he

LlgUrlaM and Ivrrhcnian sea. Maiin.

6(l>: Ml.
POGG1ANO.G. l%s.l.ataunedi Po.ilcri dclGoltbdi

PozTIUOll \nnuirio dell'lslilulo e Museo di

ZoologiadeMa Ic Napoli 17{3): 1-19

!-i.»LO.L.,6lIVELLA,UG1L[.C.,CARBOKCXLJm
AL1AMIRA. C. & ROS, J. iV7Q : Primer,.

aportacion a la sistematiea de la flora y fauna

bentonictLS del literal de San Oiprian de Burela

(I ug<_u\ Adas 1 Simpo-sio Iherico de BstUdtO del

Bentos Marino, San Sebastian 1 : 333-375,

PQULIQUEN. L \^2. Les spon^iaires des groites

ii ines tie la region de Marseille: ecologie

ct systemarique. Tethys 3(4): 717

PRONZATO, R. 1972. Poriferi del \fbttfing' del portodi

Genova. Bolletino dci Musei c degli Isiituii

Biologici dell'l miversita di Genova 40: S l > 98
i

|
i i/riR-riNALi.G. l97S.ft£pononawllectionol

Sponges from the Bay ofNaples. III. I laclmmurida,

Axinellida. Poecil'osclerida. 1 laliehondnda,
l Laploscledda. Bolletino dei Musei e degll iMiiuti

Biologici dellTJniversitadi Genova 45; 7-89.

RODRIGUEZ, C & LORENZO, J. 1978. Pauna
marina de Galicia II. Conlribucidn al

conoeimicnto dc los porifcros del Itloial Galleuo.

i uografias de !a Universidadc dc Santiago ue

I ompostela 42: l -68.

Kl rBj6, \1 1973. Recolecciony primcrn description dc

ponjay fijaeio]], coiiset\aci6n y prepawcidti
Inmcrsion y Cieneia 5-t-(3): 37-48.

Ki'i/i.r.R, K. 1978. Sponges on coral reej Pp

299-3U In Stoddart, D.R. & Johunncss, K.h.

(eds) Cora] peefs research methods Vol s.

{UNESCO: I'a.isl.

SARA, M. 1961. Poriferi di scogliera aniiiciale dellt

Goifo di Napoli ^unali dci Ponfificio Isiituto

Snperiori di Science e I ellere
k

S. Chiara', Napoli

10:259-269

1064a. Pittileri di acqac stupe h lal I tmr.) del

litorale ital'nmv Annuti del Tonlilicio I.-.litulo

Nupcnoii dei ScieffflC • LcttCIC '5 :

Napoli 14:299-317.

1964b. Distnbu/.ioue ed ecologia dci i

J
->tit'cri in

HCque-XUperficiali della riviera LigUie di I cvar-le.

Archie la Soologico [taliana 49; 181-248,

1972 (inida dei Poriferi della fauna Ilaliaua.

Ouaderni della Civica Sta/ione ldrobioloji' H

Milano 3-4:_^3-9S.

1974. Catalogue desprineipalcssalissuiesmiM .

Spongiaires. Centre de Rcchcrchcs htudter

Oceanographiquea s
: b-42.

SAR\. M. & M£LONE» n. 1963 Poriferi di aoquc

supcrrvciali del litorale pugttesc pte a\ Man.

At.uaiidej Pontlfl tstituto Superior! 4i Si i< i

. l S ; hi iri'. Napoli 13: L-2&.

IRIBCLIIJ . I960 i a fswwdi poriftri

dellc Sseeuhe" del Golfo di Napoli. I La scccha

della Gftioln
v

Annuaricv deirisiiiulo e MuSeodi
Zoology della Universitade Napoli [2(3}: l-

l
-
k;

SIM, r J 1 994. Sponges From Cheju Island, Korea. Pp.

175- INI. In Soesr. R.W.M. van, tempcn
1 h.M.G. van & Brackjnan, J.-C. (eds) Spouses in

Time and Space. (Balkema: Rotterdam}.

SOLOR/ANO.M.R. 1991. fnvcntariodosPoritc:
i

litoi.: i (Poriiera), Cademos de Ar,-a de
Cicncu.N 1'iuloMca:-. (InV^ntatiOfi), SemiriiH' i

fiStUdos OalegOS Vol. 7. (O C'asrro-Saila: A
CoruQa).

SOLORZANO, MLR. & DURAN, C. 19R2. Noia
preliminai sobie la tauna de poriteros asoctadi

I, IntphylHuLornigtrti ( Lain., J S 1 6) frcnte a la.s

costaa de Galieia, 11 Sftjiposio lberieo de Estudio

del Benlos Mariiuv, Barcelona 3: 101-1 10.

SOLOK/ANO. M.K. & RODRJG1 >V C 1979,

Adiciones a la l;iuna marina dc Galieia. I.

Demosponjas. Boletin del Instituto Espaflol dc
•anografia 5: •! 1-6S.

soi.or/ano, MR, & ORGORRL V. L9?LNucvas
sefializaciones de Demosponjas en cl Literal

Gal lego (NO.de la Penisula tberico. ThsftHS El !

79-86.

I
cW3.Nuevascitasde Demosponjas en la PcninsuJ i

i berica. Boletin de la Real Sociedad Es]

Hisloria Natural (Seccion Biolosiaj 90(1-4.*);

61-66.



MYXILLA FROM GALIC1A 123

SOLORZANO, M.R., CRISTOBO, FJ. & URGORRI,
V. 1 99 1 . Introduction al poblamiento de poriteros

de la biocenosis de maerl en la Ria de Arosa

(Galicia, Espafia) Boletin de la Real Sociedad

Espanola de Historia Natural (Seccion Biologia)

87(1-4): 175-185.

STEPHENS, J. 1921.Spongesofthecoastoflreland. II.

The tetraxonida (concluded). Fisheries Ireland

Sciences Investigations 2: 1-75.

TEMPLADO, J., GARCIA-CARRASCOSA, M.,

BARATECI I, L., CAPACCIONI, R., JUAN, A.,

LOPEZ-IBOR, A., SILVESTRE, R. & MASSO,
C. 1 986. Estudio preliminar de la fauna asociada a

los fondos coraliferos del Mar de Alboran (SE de

Espafia). Boletin del Instituto Espafiol de
OceanografTa 3(4); 93-104.

TOPSENT, E. 1892. Contribution a Tetudc des

spongiaires de fAtlamique Nord. Resultats des

Campagnes Scientifiques Prince Albert Ier

Monaco 2: 1-165.

1913. Spongiaires provenant des campagnes
scientifiques de la 'Princesse-Alice' dans les mers
du nord (1898, 1899, 1906, 1907). Resultats des

Campagnes Scientifiques Prince Albert ler

Monaco 45: i-67.

1928. Spongiaires de PAtlantique et de la

Mediterranee, provenant des croisiercs du Prince

Albert ler de Monaco. Resultats des Campagnes

Scientifiques Prince Albert ler Monaco 74:
278-280.

URGORRI, V. & BESTEIRO, C. 1984. La
alimentation de los moluscos nudibranquios de

Galicia. Iberus4: 51-58.

URIZ, M.J. 1978. Contribucidn a la fauna de esponjas

(Demospongia) de Catalunya. Unpublished
Doctoral Tesis (Universidad de Barcelona:
Barcelona).

1985. Primera aportacion al conocimiento de la

fauna espongicola de la plataforma de Namibia:
Demosponjas de la 'Benguela V y de la

'Valdivia 1'. Simposio lnternacional sobre las

areas de Afloramiento mas importantes del Oeste
Africano. Investigaciones Pesqueras 5(2):

639-649.

1986. Clave de identificacion de las esponjas mas
frecuentes de la Peninsula Iberica. Miscelanea
Zoologica 10: 7-22.

1988. Deep-water sponges from the continental

shelf and slope offNamibia (Southwest Africa):

Classes Hexactinellida and Demospongia.
Monografias de Zoologia Marina 3: 9-157.

VACELET, J. 1960. Eponges de la Mediterranee Nord
Occidentale recoltees par le

'President-Theodore-Tissier' (1958). Revue
TravauK de 1'lnstitut de Peches Maritimes 24(2):

257-272.

VIDAL, A. 1967. Etude des fonds rocheux
circaiittoraux le long de la cote du Rousiillon. Vie

et Milieu 18: 167-219.


